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VARIATIONS IN HISTAMINE LEVELS IN GUINEA PIG SKIN
RELATED TO SKIN REGION; AGE (OR WEIGHT);
AND TIME AFTER DEATH OF THE ANIMAL*
HERBERT H. JOHNSON, JR., M.D.
Feldberg and Miles (1) in an investigation of regional variations of skin capil-
lary permeability after the administration of a histamine liberator found an
eight-fold variation in histamine levels in different skin regions in the guinea pig.
The effect of weight (or age) in relation to the histamine content of skin was
studied in rabbits by Rocha e Silva (2) (using acid hydrolysis of the extract).
He found that the histamine content decreased regularly from birth in young
rabbits to adult ones, and that this was not related to the thickness of the skin.
Hardwick (3) (using acid hydrolysis of the extract) studied the age change in
histamine content of the rat skin. He found high values shortly after birth and at
weaning with a return to fairly constant levels 60 days after weaning, and sug-
gested that this might be a response to stress. Emmelin (4) in a study not con-
cerned with the relationship of histamine content of the skin in relation to age or
weight published the weight of his guinea pigs. Those weighing less than 500 Gm.
(3 animals) had an average skin histamine of 12.0 micrograms per gram, while
those weighing over 500 Gm. (6 animals) had an average of 5.7 micrograms per
gram. Harris (5) in one of the earliest studies of skin histamine levels in the hu-
man found 18 micrograms per gram in the anterior chest of two fetuses, while
adult breast skin had an average value (9 determinations) of 6.2 micrograms per
gram.
The method of skin homogenization used in this study was to grind the skin
in a mortar with 5 per cent trichloroacetic acid (redistilled) and a small amount
of 40 to 60 mesh acid washed sand. This was centrifuged and an aliquot of the
supernatant fluid was used for the microchemical histamine determination as in
the method of Lowry, Graham and associates (6).
Since in subsequent experiments on animal and human skin, the possibility
of destruction or production of histamine postmortem was a possibility, serial
determinations postmortem were done. The guinea pig was sacrificed by intra-
cardiac air injection and kept at 4° 0. Specimens of skin were taken at death and
2, 4, 8, 16 and 24 hours postmortem. Some variation in skin region was necessi-
tated by the number of specimens taken. All were taken from various regions
of the back. Table 1 is a tabulation of these determinations.
These figures show no significant differences related to time after death. There-
fore, a method of freezing the specimen in liquid nitrogen described in a previous
publication was abandoned (7). Some variation due to the necessity of taking
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TABLE 1
Effect of time postmortem on guinea pig skin histamine levels*
Guinea Pig Number
1
2
3
4
5
7f
15
Hours
0
2.6
2.6
1.7
3.0
3.1
5.0
3.2
2
2.6
2.1
1.7
2.5
2.6
—
3.4
4
2.7
2.8
2.1
2.0
3.5
—
2.7
8
3.5
2.9
1.9
2.0
2.8
—
3.4
16
3.4
4.1
1.8
2.4
3.2
—
3.3
24
2.2
—
2.0
2.3
3.4
5.0
3.0
Average 2.7 2.5 2.6 2.7 3.0 2.6
* Values represent skin histamine base in micrograms per gram of skin (wet weight).
t Not included in averages.
TABLE 2
Regional variation in histamine levels in guinea pig skin*
Young guinea pigs less than 2/ months old
Guinea Pig
22
25
21
28
29
18
30
10
8
9
Wt. in Gms.
206
219
259
294
310
388
395
466
480
625
Submental
19.2
12.5
21.2
11.7
17.6
15.2
17.0
27.5
12.9
17.1
Eyelid
14.3
11.4
13.8
10.7
9.3
8.6
14.5
13.0
8.9
9.8
Va
9.1
8.3
14.4
8.9
7.3
4.5
11.6
10.9
7.9
5.9
Fo-leg
11.8
3.1
8.5
4.0
5.8
5.6
7.9
—
6.7
5.7
Abdomen
8.0
3.1
7.8
4.6
5.9
5.8
7.5
8.8
7.6
4.9
Back
7.6
3.4
6.4
4.0
5.2
3.1
5.6
4.9
4.4
3.3
P1or
5.5
2.3
4.8
3.3
3.9
2.0
4.6
3.7
2.7
2.9
3.6Average of youngguineapigs.. 17.2 11.4 8.9 6.6 6.4 4.8
* Values expressed in micrograms histamine base per gram of skin (wet weight).
the specimens from different regions of the back might be expected (See Tables
2 and 3).
The results of a study of the regional variations and age (or weight) variations
in skin histamine levels are tabulated in Tables 2 and 3.
In each case the animals were sacrificed by the injection of air intracardially.
The regional location of the specimens is diagrammed in Figure 1.
The group included in Table 2 were young guinea pigs, all weanlings and less
than 2 months old. The guinea pigs included in Table 3 were all over 2
months of age. As can be seen from the tables, there was a marked difference in
skin histamine levels in the two groups. However, an arrangement according to
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TABLE 3
FIG. 1. Regional locations of specimens of guinea pig skin (Tables 2 and 3). 1. Submental.
2. Eyelid. 3. Vertex scalp. 4. Upper fore-leg. 5. Abdomen. 6. Back. 7. Posterior thigh.
Submental Eyelid Vertex UpperScalp Fore-leg
Regional variation in histamine levels in guinea pig skin*
Adult guinea pigs
Guinea Pig Wt. in Gms.
19 471
16 524
17 535
32 782
26 793
27 812
31 863
12 900
11 1000
13 1021
Average of adult guinea pigs.
Average of both young and
adult groups
Ratio of young/adult
9.4
11.6
9.6
4.4
5.2
8.8
4.1
9.3
6.8
7.4
10.8
9.5
7.0
4.7
6.9
8.8
2.9
6.8
5.2
5.0
7.6
5.0
5.2
2.6
3.7
5.3
2.5
4.9
4.5
6.8
Abdomen
5.0
4.9
4.4
2.2
3.2
3.4
3.2
3.6
4.0
3.7
5.5
4.7
4.5
2.5
3.3
5.1
3.0
3.8
4.6
5.9
Back
3.7
2.7
2.3
1.6
2.2
3.1
1.5
3.6
2.5
3.6
Posterior
Thigh
3.4
2.1
2.6
2.0
1.8
2.8
3.0
1.9
1.7
2.0
7.7 6.8 4.8 4.3 3.8 2.7 2.3
12.4 9.1 6.8 5.4 5.1 3.7 2.9
2.36/1 1.7/1 1.85/1 1.54/1 1.7/1 1.8/1 1.57/1
6
Dorsal
5
VentraL
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body weight also shows a definite trend toward decreasing skin histamine levels
as the body weights become higher.
COMMENT
It is most important in a comparison of quantitative histamine determinations
in the skin to distinguish between the "labile" histamine (that which is released
by simple homogenization of the tissue, and also probably by biological and
pathological processes such as the administration of the histamine release sub-
stances), and the "combined" histamine (that which is released by acid hydroly-
sis of the homogenate by methods such as that of Barsoum and Gaddum (8)
and of Code (9) (7, 10). All of the determinations in this study were (by the
above definition) of the "labile" histamine as were those of Feldberg and Miles
(1), who homogenized the tissue and determined the histamine levels pharma-
cologically on the atropinized guinea pig ileum. Rocha e Silva's (2) and Hard-
wick's (3) determinations, however, were after acid hydrolysis of the skin.
The regional variation in skin histamine levels described by Feldberg and
Miles (1) was confirmed by our study. Feldberg and Miles used oniy 400 to 600
Gm. guinea pigs. If the averages for the six guinea pigs weighing 395 to 535 Gm.
in the present study are taken, they compare as follows:
Submental Eyelid Vertex UpperFore-leg Abdomen Back
Posterior
Thigh
Feldberg and
Miles* 13.3
Present study*.... 14.7
10.4
10.6
8.4
8.0
6.0
5.9
3.2
6.4
2.9
3.9
1.9
3.2
* All figures expressed as micrograms histamine base per gram of skin (wet weight)
The ratio of skin histamine levels in various skin areas is tabulated in Table
4 with the posterior thigh as unity.
The relation of skin histamine to age demonstrates that the young group had
levels in all areas that were about twice the levels for the adult guinea pigs, the
difference being somewhat greater in the regions showing high histamine levels.
The relationship to the weight of the guinea pigs is even more striking, so that
from these figures it cannot definitely be determined whether age or weight is the
significant factor.
TABLE 4
Ratio of average histamine values in. various regions of guinea pig skin
Young Guinea Pigs Adult Guinea Pigs Average of Both Groups
Submental 4.8X 3.3X 4.3X
Eyelid
Vertex
3.2X
2.5X
3.OX
2.1X
3.1X
2.3X
Upper fore-leg
Abdomen
1.8X
1.8X
1.9X
1.7)<
1.9X
1.8X
Back 1.3X 1.2X 1.3X
Posterior thigh 1.0 1.0 1.0
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SUMMARY AND CONCLUSIONS
1. No significant changes in "labile" skin histamine levels in guinea pigs oc-
curred during a 24 hour period postmortem in animals kept at 40C.
2. The marked regional variation in skin histamine levels described by Feld-
berg and Miles (1) was confirmed, with 4.8 fold variations in skin regions ex-
amined in young guinea pigs, and a 3.3 fold variation in adult guinea pigs. In the
regions examined the skin histamine level was highest in the submental skin, and
in decreasing order in the eyelid, vertex of scalp, upper fore-leg, abdomen, back
and posterior thigh.
3. Young guinea pigs (less than 2jv months old) had skin histamine levels about
twice as high as adult guinea pigs. A fairly regular relationship to body weight
occurred, so that whether age or weight was .the significant factor could not be
definitely concluded from this experiment.
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